has not yet been confirmed. We applied a combined intact polar lipid (IPL) and molecular 7 analysis of peat cores collected from two northern wetlands (Saxnäs Mosse, Sweden; 
INTRODUCTION

24
Peat-accumulating northern wetlands are important sinks for terrestrial carbon, making 25 up one third of the global soil organic carbon pool (1) (2) (3) (4) . Nutrient-poor and acidic conditions, 26 as well as low temperatures and decay resistant Sphagnum-moss dominated vegetation result 27 in low rates of microbial decomposition of plant debris and net carbon sequestration in these 28 ecosystems (5-12). However, carbon respiration has been shown to accelerate in subsurface 29 peat due to climate warming in the subarctic (13) and in climate warming simulations (14).
30
Additionally, the decomposition of organic matter in anoxic peat layers of northern wetlands 31 is also a significant source of methane to the atmosphere (15-18). Permafrost melt has been 32 shown to result in a net carbon release in northern tundra, including methane emission from understand how it will respond to changing environmental conditions.
37
Planctomycetes have recently been observed to be abundant microbes in dominated northern wetlands and appear to play a role in Sphagnum degradation (24, 26, 27).
39
All currently described peat-inhabiting planctomycetes have the ability to degrade various 40 heteropolysaccharides (28-32), but the addition of available nitrogen to cellulose-amended 41 Sphagnum peat resulted in a decrease in the relative abundance of planctomycetes compared anoxic subsurface peat layer than in the surface. These studies suggest that wetland-inhabiting 46 planctomycetes preferentially occupy anoxic niches of the peat and are also more suited to 47 nutrient poor conditions probably contributing to the final stages of plant litter decomposition.
48
MATERIALS AND METHODS
64
Sample collection 65 Acidic peat samples were collected from two Sphagnum-dominated ombrotrophic (receiving 66 water and nutrients solely from atmospheric precipitation) peat bogs: Obukhovskoye bog, 67 Yaroslavl region, European north Russia (58 14'N, 38 12'E; 25, 33) sampled at five depth cm of the Saxnäs core consisted of non-decomposed vegetation, followed by 13 cm of more 79 decomposed material, and finally the remaining core consisted of highly decomposed peat.
80
Peat samples were stored at -20ºC until further analysis.
81
Reference culture of a peat-inhabiting planctomycete 82 The Isosphaera-like bacterium, strain PX4, which was isolated from just above the and planctomycetes 16S rRNA genes were estimated by using the primers mentioned above.
170
The qPCR reactions were performed in triplicate with standard curves from 10 0 to 10
molecules per microliter. Standard curves were generated as described before (50 Obukhovskoye peat bogs in the oxic and anoxic layers ( particularly evident in the Saxnäs Mosse bog given the higher sampling resolution (Fig. 1A ).
229
The oxic/anoxic interface is also the acrotelm (periodically water saturated oxic upper Obukhovskoye interface peat ( Table 1 ). The remaining IPLs identified at these depths were betaine and PE in the Saxnäs Mosse peat bog, and betaine, MMPE and lyso-PC in the
237
Obukhovskoye peat bog (Fig. 2 , Table 1 ).
238
As the abundance of TMOs changed down core, the fatty acid composition of TMO 
254
IPLs of planctomycete strain Isosphaera sp. PX4
255
The classes of IPLs identified in the Isosphaera-like strain PX4 lipid extract were 256 similar to the IPLs identified at the oxic/anoxic interface in both peat bogs, particularly the
257
Obukhovskoye bog (Fig. 2 ). PCs were the most abundant IPLs detected in strain PX4 lipid belonged to the phylogenetic lineage defined by the genus Isosphaera (Fig. 7A) . Some of the Obukhovskoye peat samples 10-20, 30-40 and 40-50 cm also fall in subcluster-1 (Fig. 7C) . Planctomycetes (Fig. 6 ).
DISCUSSION
411
Although TMO IPLs peak at the oxic/anoxic interface, these lipids can still be detected 412 throughout the two peat bog cores (Fig. 1) (Fig. 3) have also been detected in cultured northern wetland planctomycetes (Table 2) .
426
Variations in the relative abundance of these TMOs (Fig. 3) are likely related to the changing 427 composition of planctomycetes, which is evident from the genetic analyses (Fig. 7) .
428
There are multiple lines of evidence supporting TMO production by members of the Table S2 . Distribution of percentage of reads of the 16S rRNA gene amplicon pyrosequencing in the Saxnäs Mosse and the Obukhovskoye peat bogs. 
Obukhovskoye Saxnäs Mosse
Figure S1 
